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Background

Initial version of TS 38.101-4 [1] was approved. Based on note from Section 4.1 “The applicability of each requirement is described under each sub-clause in [5.1, 6.1, 7.1 and 8.1].”. In this paper we provide text proposal for Clauses 5.1, 6.1, 7.1, 8.1, 9.1 and 10.1 to introduce requirements applicability sections.
Summary

This TP provides updates for Clauses 5.1, 6.1, 7.1 and 8.1 with description of the requirements applicability for the SA FR1/FR2 Demodulation requirements. The placeholders for the requirements applicability sections for the SA CSI and inter-working requirements are added. In addition, a number of editorial corrections with section re-numbering are suggested to align the structure of Clauses 5 – 10.

Proposal

It is proposed that the text proposal below is included in TS 38.101-4.
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5
Demodulation performance requirements (Conducted requirements)
5.1 
General

5.1.1
Applicability of requirements
5.1.1.1
General
The minimum performance requirements are applicable to all FR1 operating bands defined in [TS 38.101-1].

5.1.1.2
Applicability of requirements for different number of RX antenna ports
The number of RX antenna ports for different RF operating bands is up to UE declaration. 

The UE shall support 2 or 4 RX antenna ports for different RF operating bands. The operating bands, where 4 RX antenna ports shall be the baseline, are defined in [TS 38.101-1, Clause 7.4]. The UE requirements applicability for UEs with different number of RX antenna ports is defined in Table 5.1.1.2-1.
Table 5.1.1.2-1: Requirements applicability

	Supported RX antenna ports
	Test type
	Test list

	UE supports only 2RX 
	PDSCH
	All tests in Clause 5.2.2

	
	PDCCH
	All tests in Clause 5.3.2

	
	PBCH
	All tests in Clause 5.4.2

	UE supports only 4RX 
	PDSCH
	All tests in Clause 5.2.3

	
	PDCCH
	All tests in Clause 5.3.3

	
	PBCH
	

	UE supports both 2RX and 4RX
	PDSCH
	All tests in Clause 5.2.3

	
	PDCCH
	All tests in Clause 5.3.3

	
	PBCH
	


5.1.1.3
Applicability of requirements [NR_newRAT]
The set of mandatory minimum performance requirements for UE supporting NR operation is defined Table 5.1.1.3-1.

Table 5.1.1.2-1: Requirements applicability

	Test type
	Test list

	FR1 FDD
	PDSCH
	5.2.2.1.1 Minimum requirements for PDSCH Mapping Type A (except Test 2-2)

5.2.2.1.2 Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH
5.2.2.1.3 Minimum requirements for PDSCH Mapping Type B

5.2.2.1.4 Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence
5.2.3.1.1 Minimum requirements for PDSCH Mapping Type A (except Test 3-2)

5.2.3.1.2 Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH
5.2.3.1.3 Minimum requirements for PDSCH Mapping Type B

5.2.3.1.4 Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence

	
	PDCCH
	5.3.2.1.1 1 Tx Antenna performances

5.3.2.1.2 2 Tx Antenna performances
5.3.3.1.1 1 Tx Antenna performances

5.3.3.1.2 2 Tx Antenna performances

	
	PBCH
	TBA

	FR1 TDD
	PDSCH
	5.2.2.2.1 Minimum requirements for PDSCH Mapping Type A (except Test 2-2)
5.2.2.2.2 Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH
5.2.2.2.3 Minimum requirements for PDSCH Mapping Type B
5.2.3.2.1 Minimum requirements for PDSCH Mapping Type A (except Test 3-2)
5.2.3.2.2 Minimum requirements for PDSCH Mapping Type A A and CSI-RS overlapped with PDSCH
5.2.3.2.3 Minimum requirements for PDSCH Mapping Type B

	
	PDCCH
	5.3.2.2.1 1 Tx Antenna performances

5.3.2.2.2 2 Tx Antenna performances
5.3.3.2.1 1 Tx Antenna performances

5.3.3.2.2 2 Tx Antenna performances

	
	PBCH
	TBA


For UE which supports optional UE capabilities the additional performance requirements from Table 5.1.1.2-2 should be applied.
Table 5.1.1.2-2: Requirements applicability for optional UE capabilities

	UE feature/capability
	Test type
	Test list
	Applicability notes

	[Enhanced Type X receiver]
	FR1 FDD
	PDSCH
	5.2.2.1.1 Minimum requirements for PDSCH Mapping Type A (Test 2-2)

5.2.3.1.1 Minimum requirements for PDSCH Mapping Type A (Test 3-2)
	

	
	FR1 TDD
	PDSCH
	5.2.2.2.1 Minimum requirements for PDSCH Mapping Type A (Test 2-2)
5.2.3.2.1 Minimum requirements for PDSCH Mapping Type A (Test 3-2)
	


<Unchanged part skipped>
6
CSI reporting requirements (Conducted requirements)

6.1 
General

This section includes conducted requirements for the reporting of channel state information (CSI). 
6.1.1 
Applicability of requirements

6.1.1.1
General
6.1.1.2
Applicability of requirements for different number of RX antenna ports
6.1.1.3
Applicability of requirements [NR_newRAT]
6.1.2 
Common test parameters
Parameters specified in Table 6.1.2-1 are applied for all test cases in this section unless otherwise stated.

Table 6.1.2-1: Test parameters for CSI test cases

<Unchanged part skipped>
7
Demodulation performance requirements (Radiated requirements)

7.1 
General

7.1.1 
Applicability of requirements

7.1.1.1 
General

For the requirements in Clause 7, if the test system cannot achieved the SNR level required for the performance requirements verification, the corresponding requirement can be not tested.

The minimum performance requirements are applicable to the FR2 operating bands defined in [TS 38.101-2] with FDL_high not exceeding 40000 MHz.
7.1.1.2
Applicability of requirements for different number of RX antenna ports
UE shall support 2 RX ports for different RF operating bands. The UE requirements applicability is defined in Table 7.1.1.2-1.

Table 7.1.1.2-1: Requirements applicability

	Supported RX antenna ports
	Test type
	Test list

	UE supports 2RX  antenna ports
	PDSCH
	All tests in Clause 7.2.2

	
	PDCCH
	All tests in Clause 7.3.2

	
	PBCH
	All tests in Clause 7.4.2


7.1.1.3
Applicability of requirements [NR_newRAT]
The set of mandatory minimum performance requirements for UE supporting NR operation is defined Table 7.1.1.3-1.

Table 7.1.1.3-1: Requirements applicability

	Test type
	Test list

	FR2 TDD
	PDSCH
	7.2.2.2.1 Minimum requirements for PDSCH Mapping Type-A (except Test [TBD])

	
	PDCCH
	7.3.2.2.1 1 Tx Antenna performances

7.3.2.2.2 2 Tx Antenna performances

	
	PBCH
	TBA


For UE which supports optional UE capabilities the additional performance requirements from Table 7.1.1.3-2 should be applied.

Table 7.1.1.3-2: Requirements applicability for optional UE capabilities

	UE feature/capability
	Test type
	Test list
	Applicability notes

	[Enhanced Type X receiver]
	FR2 TDD
	PDSCH
	7.2.2.2.1 Minimum requirements for PDSCH Mapping Type-A (Test [TBD])
	


7.2 
PDSCH demodulation requirements
The parameters specified in Table 7.2-1 are valid for all PDSCH demodulation tests unless otherwise stated.

Table 7.2-1: Common Test Parameters

	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	EPRE ratio of PTRS to PDSCH
	dB
	0

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	1

	
	SSB periodicity
	ms
	20

	
	First DMRS position for Type A PDSCH mapping
	
	2

	PDCCH configuration
	Slots for PDCCH monitoring
	
	TBD

	
	Symbols with PDCCH
	
	0

	
	Number of PDCCH candidates and aggregation levels
	
	TBD

	
	DCI format
	
	TBD

	Cross carrier scheduling
	
	Not configured

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	CSI-RS resource 1: 4
CSI-RS resource 2: 8
CSI-RS resource 3: 4
CSI-RS resource 4: 8

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	3

	
	CSI-RS periodicity
	Slots
	160

	
	CSI-RS offset
	Slots
	80 for CSI-RS resource 1 and 2

81 for CSI-RS resource 3 and 4

	NZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	TBD

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	TBD

	
	Number of CSI-RS ports (X)
	
	TBD

	
	CDM Type
	
	TBD

	
	Density (ρ)
	
	TBD

	
	CSI-RS periodicity
	
	TBD

	
	CSI-RS offset
	
	TBD

	ZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	TBD

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	TBD

	
	Number of CSI-RS ports (X)
	
	TBD

	
	CDM Type
	
	TBD

	
	Density (ρ)
	
	TBD

	
	CSI-RS periodicity
	
	TBD

	
	CSI-RS offset
	
	TBD

	PTRS configuration
	Frequency density (KPT-RS)
	
	2

	
	Time density (LPT-RS)
	
	1

	Maximum number of code block groups for ACK/NACK feedback
	
	1

	Maximum number of HARQ transmission
	
	4

	HARQ ACK/NACK bundling
	
	Multiplexed

	Redundancy version coding sequence
	
	{0,2,3,1}

	Precoding configuration
	
	SP Type I, Random per slot with PRB bundling granularity

	Symbols for all unused REs
	
	OCNG in Annex A.5

	Note 1:
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at antenna port and SSS transmit power are specified in Subclause [X]



<Unchanged part skipped>
8
CSI reporting requirements (Radiated requirements)

8.1 
General

This section includes radiated requirements for the reporting of channel state information (CSI). 
8.1.1 
Applicability of requirements

<TBA>
8.1.2 
Common test parameters
Parameters specified in Table 8.1.2-1 are applied for all test cases in this section unless otherwise stated.

Table 8.1.2-1: Test parameters for CSI test cases

<Unchanged part skipped>
9
Demodulation performance requirements for interworking 

9.1
General
This clause covers the UE demodulation performance requirements for EN-DC, NE-DC, inter-band NR-DC between FR1 and FR2, and inter-band NR CA between FR1 and FR2.
9.1.1 
Applicability of requirements

<TBA>
9.1.2
LTE PCell setup
This sub-clause provides the parameters for LTE PCell during the demodulation performance test for EN-DC unless otherwise stated. For EN-DC with multiple LTE carriers or bands, randomly selected one carrier or band that can be used for PCell as LTE PCell for the connection setup.
9.1.2.1 FDD

The parameters specified in Table 9.1.2.1-1 and Table 9.1.2.1-2 are used to setup an LTE PCell. One of test setup in Table 9.1.2.1-2 will be selected for the LTE PCell depending on the maximum bandwidth of an LTE carrier for all the EN-DC band combinations supported by the UE.

The measurement channels in Table 9.1.2.1-2 and OCNG pattern OP.1 FDD are specified in TS36.101 [X]. The physical channel setup with downlink power allocation is according to Annex C.3.2 of TS36.101 [X].

Table 9.1.2.1-1: Common Test Parameters (FDD)
	Parameter
	Unit
	Value 

	Cyclic prefix
	
	Normal

	Physical Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of PDCCH symbols
	symbols
	1

	 PHICH Ng (Note 1)
	
	1

	PHICH duration
	
	Normal

	Number of HARQ processes per component carrier
	Processes
	[8]

	Maximum number of HARQ transmission
	
	[4]

	Redundancy version coding sequence
	
	{0,0,1,2} for [64QAM]

	Propagation condition
	
	Static propagation condition

No external noise sources are applied

	Transmission mode
	
	[3]

	Antenna configuration
	
	2x2

	Codebook subset restriction
	
	[10]

	Symbols for all unused REs
	
	OCNG in Annex A.5


Table 9.1.2.1-2: Specific Test Parameters (FDD [64QAM])
	Test setup
	Bandwidth (MHz)
	Downlink power allocation (dB)
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	1
	5
	-3
	-3
	0

	2
	10
	-3
	-3
	0

	3
	15
	-3
	-3
	0

	4
	20
	-3
	-3
	0


9.1.1.2 TDD
The parameters specified in Table 9.1.2.2-1 and Table 9.1.2.2-2 are used to setup an LTE PCell. One of test setup in Table 9.1.2.2-2 will be selected for the LTE PCell depending on the maximum bandwidth of an LTE carrier for all the EN-DC band combinations supported by the UE.

The measurement channels in Table 9.1.2.2-2 and OCNG pattern OP.1 TDD are specified in TS36.101 [X]. The physical channel setup with downlink power allocation is according to Annex C.3.2 of TS36.101 [X].

Table 9.1.2.2-1: Common Test Parameters (TDD)
	Parameter
	Unit
	Value 

	UL DL configuration
	
	2

	Special subframe configuration
	
	4

	Number of PDCCH symbols
	symbols
	1

	PHICH Ng (Note 3)
	
	1

	PHICH duration
	
	Normal

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Maximum number of HARQ transmission
	
	[4]

	Redundancy version coding sequence
	
	{0,0,1,2} for [64QAM]

	Propagation condition
	
	Static propagation condition

No external noise sources are applied

	Transmission mode
	
	[3]

	Antenna configuration
	
	2x2

	Codebook subset restriction
	
	[10]

	Symbols for all unused REs
	
	OCNG in Annex A.5


Table 9.1.2.2-2: Specific Test Parameters (FDD [64QAM])
	Test setup
	Bandwidth (MHz)
	Downlink power allocation (dB)
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	1
	10
	-3
	-3
	0

	2
	15
	-3
	-3
	0

	3
	20
	-3
	-3
	0


<Unchanged part skipped>
10
CSI reporting requirements for interworking 

10.1
General

This clause specifies CSI performance requirements for EN-DC, NE-DC, inter-band NR-DC between FR1 and FR2, and inter-band NR CA between FR1 and FR2.
The definition of frequency ranges (FR1 and FR2) are specified in TS38.101-3 table 5.1-1.
10.1.1 
Applicability of requirements

<TBA>
<Unchanged part skipped>
*********************End of change*****************
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